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In a recent paper [2] Conner and Raymond have given an approach to the study of smooth cyclic group actions which employs rational bilinear forms. If K^-'t-^dB** 1 bounds a compact oriented smooth manifold, there is a symmetric nonsingular rational bilinear form on the image of H* n (B 9 K; Q)->H 2n (B; Q) which represents an element w(B) in W(Q), the rational Witt ring. Denoting the signature of this form by sgn(i?) and the unit of W(Q) by 1, the peripheral invariant of K,
per(*) = w(B) -sgn(£) • 1, lies in the kernel of the signature homomorphism <S):W(Q)->Z and is
independent of the choice of B. In [2] there is associated with any orientation preserving diffeomorphism (T, M 4w ) of prime period p on a closed manifold an element of the kernel of <D which we denote by q(T, M), an invariant of the equivariant bordism class which vanishes on fixed point free actions. Using the peripheral invariant, Conner and Raymond computed q(T, M), for p=2 or 3, in terms of the fixed point information. The fundamental problem posed in [2] is the extension of this result to all primes.
In this paper we give the general formula for all primes and apply it to establish relationships between the index of M and the index of the fixed set. The essence of the proof is a group isomorphism between the kernel of O and 0 P W(ZJ where W(Z V ) is the Witt group of the field Z 9 and the sum ranges over all primes. Using this isomorphism, we establish a relation between the peripheral invariant and the linking form which enables us to extend the definition of per(X) to any closed oriented (4k-l)-manifold. [5] have shown that there is a one-to-one correspondence between W\Z) and B Fin (see also [3] , [6] , [7] , [8] ).
The composition B Fin~>W s (Z)->W s (Q) is clearly onto and generates an equivalence relation ~ on B Fin, which we refer to as rational equivalence of finite forms. Suppose (A, G) is a finite form in B Fin and K^ H^ G are subgroups such that
the annihilator of K. A induces a nonsingular form A' on H\K.
THEOREM. If G, H, K, X and A' are as given above, (A, G)~ (A', H/K) in B Fin. Conversely, if(X, G) is rationally trivial, there is a subgroup H^ G such that H^H 1 .
We denote by #" the Grothendieck group generated by B Fin modulo the subgroup generated by all forms (A, G) such that there is a subgroup H^G with \H\ 2 =\G\ and X(H, #)=0.
THEOREM. If W(Z S) ) denotes the Witt group of nonsingular bilinear forms over Z v , the inclusion induces an isomorphism of groups, 0^ W(Z^)-^^ i^, where the sum ranges over all primes p.
We can summarize the above results in the following corollary [9] . Then X is isomorphic to GjH. Note that a necessary condition for B* n to be a rational disk is that \G\ be a square, since in this case H=K. This gives information on a question posed in [1] .
COROLLARY. There is a sequence of group isomorphisms
W S (Q) * 1T ** 0 W(Z 9 ),
and since W S (Q) may be identified with the kernel of the signature homomorphism O : W(Q)-+(Z), there is an isomorphism of groups (but not of rings) W(Q)^W(R)®(0)W(ZJj.

COROLLARY. If T is a smooth diffeomorphism of prime period on S™-1 with fixed set M* n~x such that the order ofTor(H 2n (M; Z)) is not a square, then T cannot be smoothly extended to D
2k . 9 per
LEMMA. Under the linking form (A, G), H={x eG\X(x, j)=
(M) = -X(M).
By taking this equation as the definition, the peripheral invariant may be extended to all closed oriented {An -l)-manifolds (in fact, using techniques analogous to those for the index, it can be extended to compact manifolds with boundary). One of the principal results of [2] is the determination of this invariant for p=2 or 3.
COROLLARY. per(M) is defined for all closed oriented (4«-1)-manifolds and is an invariant of the oriented homotopy type of M.
COROLLARY. If T is a smooth diffeomorphism of prime period on
THEOREM (CONNER AND RAYMOND [2]). Ifp=3, or ifp=2 and T is weakly complex, then q(T, M)=sga(F) • (1)^ where F is the fixed set.
Let N be an equivariant tubular neighborhood of F in M. The relationship between this invariant and the peripheral invariant may be stated [2] 
